Inhibition of class-3 aldehyde dehydrogenase and cell growth by restored lipid peroxidation in hepatoma cell lines.
Hepatoma cells have a below-normal content of polyunsaturated fatty acids; this reduces lipid peroxidation and the production of cytotoxic and cytostatic aldehydes within the cells. In proportion to the degree of deviation, hepatoma cells also show an increase in the activity of Class-3 aldehyde dehydrogenase, an enzyme important in the metabolism of lipid peroxidation products and also in that of several drugs. When hepatoma cells with different degrees of deviation were enriched with arachidonic acid and stimulated to peroxidize by ascorbate/iron sulphate, their growth rate was reduced in proportion to the quantity of aldehydes produced and to the activity of aldehyde dehydrogenase. Therefore, 7777 cells, less deviated and with low Class-3 aldehyde dehydrogenase activity, were more susceptible to lipid peroxidation products than JM2 cells. It is noteworthy that repeated treatments with prooxidant also caused a decrease in mRNA and activity of Class-3 aldehyde dehydrogenase, contributing to the decreased growth and viability. Thus, Class-3 aldehyde dehydrogenase could be considered relevant for the growth of hepatoma cells, since it defends them against cell growth inhibiting aldehydes derived from lipid peroxidation.